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INTRODUCTION
Microorganisms are one of the main sources that have caused food borne diseases and spoilage of products [1] . Some studies have unequivocally demonstrated that processing equipment and the environment can be sources of microbial contamination of food Products [2] . Microbial contamination on environmental surfaces may be transferred the food products directly through surface contact or by vectors such as personnel, pests, air movement or cleaning regimes. Antimicrobial activities process validation is defined as establishing documented evidence that a disinfection process will consistently remove or inactivate known or possible pathogens from inanimate objects. Parachlorometaxylenole (PCMX) (Dettol) is the name of a commercial liquid disinfectant and as well as antiseptic belonging to a product line of house hold products. The key ingredient which defines its unique antimicrobial property is an aromatic chemical compound known as Chloroxylenol (C 8 H 9 C 10 ) [3] . This makes up 4.8% of Dettol (PCMX)'s total mixture, with the rest composed of pine oil, isopropanol, castor oil soap, caramel, and water. Because several of the ingredients are insoluble in water, Dettol produces a white emulsion of oil droplets when diluted during use. Apart from its low toxicity and low metal corrosively, it is also relatively cheap and available compare to other disinfectants. Many studies have been reported to explain the solvation process using the apparent molal and refractive index measurements . The present work aims to study density, solvation and refractive index of PCMX in alcohols (ethanol, methanol and glycerol)-water mixtures with different ratios (0.00-0.5104 mole fraction of alcohols) at 293.15 ºK. Also the work aim to study the spectra of PCMX under the effect of the solvent on at 293.15 ºK. 
Figure1. Change of the density, of the solvent mixtures (d˚)(∆) and the PCMX solution (d) (■) with the mole fraction of methanol in ethanol-water mixtures at 293.15 K

Figure2. Change of the density, of the solvent mixtures (d˚)(∆) and the PCMX solution (d)(■) with the mole fraction of ethanol in ethanol-water mixtures at 293.15 K
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Figure3. Change of the density, of the solvent mixtures (d˚)(∆) and the PCMX solution (d) (■) with the mole fraction of glycerol in glycerol -water mixtures at 293.15 K
The molal solubility of PCMX in methanol, ethanol and glycerol-water mixtures of different ratios(0.0-0.5104 mole fraction of alcohols)was measured as explained in the experimental section. The molalities were calculated applying the following equation:
Where w is the weight of PCMX dissolved in one ml of solvent, d º is the density of solvent and M is the molecular weight of PCMX.
The free energy change of solvation (∆G s ) of PCMX in methanol, ethanol and glycerol-water mixtures of different ratios (0.0-0.5104 mole fraction of alcohols) was calculated applying the following equation:
From the values of the measured densities and molalities, the values of the solvated radius, the apparent molal volume, the Wander Wall volumes and the electrostriction volume of PCMX were calculated applying a computer program include the following equations:
The apparent molal volume (V φ ) was calculated applying the following equation [26] :
Where, m and Mare the molality and the molecular weight of PCMX respectively, while d is the density of PCMX solution respectively.
The packing density which isthe relation between the Van der Waals volume and the partial molal volume of the relatively large molecules, is found to be constant [27] . Therefore, it is possible to calculate the Van der Waals volumes (V w ) of the used substances by applying the following equation [27] :
Packing density (P) = V w / V φ = 0.661 ± 0.017 ………….
The electrostriction volume (V e ) which is the volume compressed by the solvent was calculated applying the following equation [28] :
The values of the density of the solvent mixtures, d˚, the density of PCMX solutions, d, the molality, m, the solvated radius, r , the apparent molal volume, V Q the Wander Wall volume, V w the electrostriction volume, V e and the solvation free energy change (∆G s ) of the PCMX, in different methanol mole fractions in water mixtures at 293.15 K and Pressure (p = 0.1 MPa) were recorded in Tables 1-3 .
As noted from the data in Tables (1-3) , the density of the solvent decrease as the mole fraction of methanol and ethanol increase as a result of lower density of methanol and ethanol than that of water.
On the other hand, the density of the solvent increase as the mole fraction of glycerol increase as a result of higher density of glycerol than that of water.
Two factors affect the density of PCMX solutions which are the density of the solvent and the solubility of PCMX. The density of the PCMX solution was found to increase as the mole fraction of glycerol increase as a result of the effect of both higher solubility of PCMX in glycerol than that in water and higher density of glycerol than that of water.On the other hand, the density of the PCMX solution decrease as the mole fraction of methanol decrease as a result of the effect of lower density of methanol than that of water. In ethanol-water solvent mixtures, the density of the PCMX solution was found to decrease then increase as the mole fraction of ethanol increase as a result of the competition of the effect of both the density and the solubility. In comparing the density of the solvent and that of the PCMX solutions in the same solvents, Figures (1-3) , it was found that difference between the two densities increase as the mole fraction of the alcohols under study increase. This may be due to the effect of higher solubility of PCMX as the mole fraction of the alcohols under study increase.
Also, the data in Tables (1-3 ), show that is the molality increase as the mole fraction of methanol, ethanol and glycerol increase indicating higher solvation of PCMX as the mole fraction of methanol, ethanol and glycerol increase. In comparing the effect of the solvent on the molality of PCMX ( Figure  4 ), it was found that is the molality change in the following order: Glycerol-water > ethanol-water >methanol-water.
Figure4. Change of the molality of PCMX with the mole fraction of solvent in glycerol -water (▲), ethanolwater (∆), and methanol-water (■) mixtures at 293.15 K
The apparent molal volume was found to increase as the mole fraction of methanol and ethanol increase and as the molality increase as a result of higher solvation of PCMX as the mole fraction of methanol and ethanol increase. On the other hand, the apparent molal volume was found to decrease as the mole fraction of glycerol increase, which may be due to the increase of both the density and solvation of PCMX as the mole fraction of glycerol increase. The change in the electrostriction volume was found to be higher in glycerol-water than that in ethanol-water mixtures, indicating higher solvation of PCMX in glycerol-water than that in ethanol-water mixtures.
The solvation process of PCMX in methanol, ethanol and glycerol-water mixtures of different ratios (0.0-0.5104 mole fraction of alcohols) is a non-spontaneous process as indicated from the positive sign of the free energy change of solvation (∆G s ).
Refractive Index Measurements
The refractive indices of methanol, ethanol and glycerol-water mixtures of a different ratios (0.00-0.5104 mole fraction of alcohols) and of PCMX saturated solutions in methanol, ethanol and glycerol-water mixtures of a different ratios (0.00-0.5104 mole fraction of alcohols) were measured as explained in the experimental section.
From the values of the measured refractive indicesand apparent the molal volume, the values of the molar refraction (R), the polarizability (α), and the atomic polarization (P A )of PCMX were calculated applying a computer program include the following equations:
The molar refraction was calculated [29] as follow:
…………….. (6) Where, (n) is the refractive indices and (V Q ) is the molal volume of PCMX solutions. The right hand side of equation (5) is equal to the total molar polarization or the distortion polarization which equal to the summation of both the electron polarization (P E ) and the atomic polarization (P A ) .The atomic polarization (P A ) were calculated [30] from the following equation:
The mean value of the molecular dipole polarizability ( ; dipole moment induced by electric field) can be calculated from the optical refractive index (n) of a material containing N molecules per unit volume. The refractive index is related to the polarizability of the molecules by Lorenz-Lorenz formulaas shown in the following equation: 
The values of the measured refractive indices, the molar refractions,the atomic polarization, and the polarizabilities, were recorded in Tables (4-6 ) and represented in Figures 5-7 . As noted from the data in Tables (4-6) , and Figures (5-7) , the refractive indices, polarizability, molar refraction and atomic polarization are increase as the mole fraction of methanol and ethanol increase. The refractive indices and atomic polarization are increase as the mole fraction of glycerol increase while the polarizability and the molar refraction decrease as the mole fraction of glycerol increase.The increase of the refractive indices, polarizability, molar refraction and atomic polarization as the mole fraction of methanol and ethanol increase may be due to the higher solubility of PCMX in methanol and ethanol than in water.The increase of the, refractive indicesand atomic polarization as the mole fraction of glycerol increase may be due to the higher solubility of PCMX in methanol than in water.
In comparing the refractive indices of the solvent and that the PCMX solutions in the same solvents, Figures (5-6) , it was found that difference between the two refractive indices increase as the mole fraction of the alcohols under study increase. This may be due to the effect of higher solubility of PCMX as the mole fraction of the alcohols under study increase.
In comparing the effect of the solvent on the refractive indices of PCMX (Figure 8) , it was found that the refractive indices change in the following order: Glycerol-water > ethanol -water > methanolwater. 
Spectrophotometric Measurements
The spectra of 0.001M PCMX in different ethanol-water ratios mixtures (20-100% (v/v)) at 293.15 K, was measured. The wave length and the absorbance are represented in Figure 9 . The results show that there is a small change in the wave length (in a range of 1 nm from 288-287 nm) in transferring from 20% to 100% ethanol-water mixtures. This means that a small blue shift was observed. 
